Unstable quantum systems are predicted to exhibit a short time deviation from the exponential decay law. This universal phenomenon led to the prediction that frequent measurements during this non-exponential period could inhibit the decay of the system, the so called "Quantum Zen0 effect." [l] More recently it was predicted that an enhancement of decay due to frequent measurements could be observed under somewhat more general conditions, which was named the "Anti-Zen0 effect." [2] We report here the first observation of both the Quantum Zeno and Anti-Zeno effects by repeated measurements during the non-exponential period of an unstable system [3].
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Our system consists of ultra-cold sodium atoms that are trapped in an accelerating optical potential created by a standing wave of far-detuned light. Atoms are first trapped and cooled in a magneto-optical trap. The trapping fields are then turned off, and a onedimensional optical lattice is introduced. To define the initial condition we remove the atoms in all but the lowest band of the potential. By ramping the frequency difference of its two constituents beams the standing wave is then accelerated. During the acceleration atoms can escape the trapping potential via tunneling. After the specified time of tunneling, the potential is turned off and the atoms are allowed to expand ballistically. During the expansion, atoms that tunneled separate spatially from those that remained trapped within QPD1-2 the potential. The cooling beams are then turned on in zero magnetic field to form an optical molasses, and the resonance fluorescence is recorded on a charge-coupled-device camera.
Using this system, non-exponential decay for short times has been observed [4] . In this work, we focus on the effect of repeated measurements on the decay behavior of the system during the non-exponential time. For measurements at very short time intervals we observe a substantial suppression of the decay rate as compared to the unperturbed system, the Quantum Zen0 effect. For a longer time delay between measurements we observe an enhancement of the decay, the Anti-Zen0 effect. In both cases frequent measurements of the number of atoms remaining trapped strongly affect the tunneling dynamics. The effect of incomplete measurements was also investigated, providing a key for understanding the ability to repeatedly redefine a new initial state.
